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Abstract
The sound of music may arouse profound emotions in listeners. But such experiences seem to involve a ‘paradox’, namely that
music – an abstract form of art, which appears removed from our concerns in everyday life – can arouse emotions – biologically
evolved reactions related to human survival. How are these (seemingly) non-commensurable phenomena linked together? Key is
to understand the processes through which sounds are imbued with meaning. It can be argued that the survival of our ancient
ancestors depended on their ability to detect patterns in sounds, derive meaning from them, and adjust their behavior accordingly.
Such an ecological perspective on sound and emotion forms the basis of a recent multi-level framework that aims to explain
emotional responses to music in terms of a large set of psychological mechanisms. The goal of this review is to offer an updated
and expanded version of the framework that can explain both ‘everyday emotions’ and ‘aesthetic emotions’. The revised framework
– referred to as BRECVEMA – includes eight mechanisms: Brain Stem Reflex, Rhythmic Entrainment, Evaluative Conditioning,
Contagion, Visual Imagery, Episodic Memory, Musical Expectancy, and Aesthetic Judgment. In this review, it is argued that all
of the above mechanisms may be directed at information that occurs in a ‘musical event’ (i.e., a specific constellation of music,
listener, and context). Of particular significance is the addition of a mechanism corresponding to aesthetic judgments of the music,
to better account for typical ‘appreciation emotions’ such as admiration and awe. Relationships between aesthetic judgments
and other mechanisms are reviewed based on the revised framework. It is suggested that the framework may contribute to a
long-needed reconciliation between previous approaches that have conceptualized music listeners’ responses in terms of either
‘everyday emotions’ or ‘aesthetic emotions’.
© 2013 Elsevier B.V. All rights reserved.
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Oh music
In your depths we deposit our hearts and souls
Thou has taught us to see with our ears
And hear with our hearts
Kahlil Gibran
E-mail address: patrik.juslin@psyk.uu.se.1571-0645/$ – see front matter © 2013 Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.plrev.2013.05.008
236 P.N. Juslin / Physics of Life Reviews 10 (2013) 235–2661. Introduction
Most people in the Western world hear music every day. In a significant proportion of these episodes, the music
arouses an emotion [106], sometimes at a profound level. Yet, emotions in music appear to involve a paradox: On
the one hand, we have ‘music’, an abstract form of art that seems distant from our concerns in everyday life and is
commonly regarded as a harmless form of leisure activity [160]. On the other hand, we have ‘emotions’, evolved
mechanisms which have served important functions in human survival throughout evolution [163, Ch. 9]. How can
these seemingly non-commensurable phenomena be linked together?
At the center of a scientific enterprise to understand emotions to music must lie an attempt to capture the process
through which musical sounds are imbued with meaning. As Patel [156] has pointed out, human beings are unpar-
alleled in their ability to make sense out of sound. An ecological perspective on sound perception suggests that the
survival of our ancient ancestors depended on their ability to detect patterns in sounds, derive meaning from them,
and adjust their behavior accordingly. Such a perspective forms the basis of a recent framework that aims to explain
emotional responses to music in terms of a large set of psychological mechanisms (e.g., [94,105,109]). This review
aims to provide an updated and expanded version of the framework that can explain both ‘everyday emotions’ and
‘aesthetic emotions’ (as defined further in Section 1.2).
The reminder of this article is structured as follows. Firstly, I provide ‘working definitions’ of important terms
used throughout the review. Secondly, I briefly summarize previous findings with regard to the occurrence of musical
emotions to give some sense of the phenomena that a theory of musical emotions must be able to explain. Thirdly,
I outline the original BRECVEM framework and its associated predictions. Finally, I propose an additional mecha-
nism in terms of aesthetic judgments, and consider the role of this component vis-à-vis the other components in the
framework. I will attempt to show that the revised framework can explain some peculiar findings in the field and also
help to reconcile different approaches to music and emotion.
1.1. Terminology
The study of musical emotion has suffered from conceptual confusion (e.g., [111]). To promote clear communica-
tion and fruitful debate, it may be heuristic to adopt some conceptual distinctions, based on an increasing consensus in
the affective sciences ([37, p. xiii], [150, pp. 29–31]). Thus, Table 1 offers a set of ‘working definitions’ of key terms,
from the Handbook of Music and Emotion [108, Ch. 1], which will be adopted in the present review.
As seen in Table 1, the term affect is used as an ‘umbrella term’ that covers different affective phenomena. Musical
affect may comprise anything from preference and mood to emotion and aesthetic judgment (the latter concept will be
Table 1
Definitions of key terms as used in the present review (adapted from [108, Ch. 1]).
Affect This term is used as an umbrella term that covers all evaluative – or ‘valenced’ (positive/negative) – states (e.g.,
emotion, mood, preference). The term denotes such phenomena in general. If that is not intended, a more precise
term (e.g., emotion, preference) is used.
Emotion This term is used to refer to a quite brief but intense affective reaction that usually involves a number of
sub-components – subjective feeling, physiological arousal, expression, action tendency, and regulation – that are
more or less ‘synchronized’. Emotions focus on specific ‘objects’ and last minutes to a few hours (e.g., happiness,
sadness).
Musical emotions This term is used only as a short term for ‘emotions that were somehow induced by music’, without any further
implications about the precise nature of these emotions.
Mood This term is used to denote such affective states that are lower in intensity than emotions, that do not have a clear
‘object’, and that are much longer lasting than emotions, several hours to days (e.g., gloomy).
Feeling This term is used to refer to the subjective experience of emotions or moods. One component of an emotion that is
typically measured via verbal self-report.
Arousal This term is used to refer to physical activation of the autonomic nervous system. Physiological arousal is one of
the components of an emotional response, but could also occur in the absence of emotion (e.g., due to exercise).
Arousal is often reflected in the ‘feeling’ component (i.e., the subjective experience).
Preference This term is used to refer to more long-term affective evaluations of objects or persons with a low intensity (e.g.,
liking of a particular piece or style of music).
Aesthetic judgment This term is used to refer to a subjective evaluation of a piece of music as art based on an individual set of
subjective criteria (explained further in Section 3).
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object, person, or event as being positive or negative. In addition, many scholars also require some degree of arousal,
to distinguish affect from purely cognitive judgments [54]. However, the arousal may range from barely noticeable
(preference) to rather pronounced (emotion).
The following sections of this review will mainly be concerned with emotions. In this context, one needs to make
a distinction between perception and arousal of emotions. We may simply perceive an emotion in the music or we
may actually feel an emotion in response to the music (e.g., [55]). This review focuses in particular on the emotions
aroused by music, which are usually inferred from a combination of verbal self-reports, physiological responses, and
emotional expressions (e.g., [139]). However, it is important to note that the emotions aroused by a piece of music
represent only one out of several aspects of music experience (e.g., physical, perceptual, cognitive, personal, social,
and existential aspects; see [57, p. 462]) that may or may not occur in any individual instance of music listening. The
term prevalence refers to the relative frequency of occurrence of emotional reactions to music in the population of
interest [106].
1.2. What to explain: The prevalence of musical emotions
A prerequisite for developing a satisfactory theory of musical emotions is to have a sufficient understanding of the
phenomena that need to be explained: Which emotions, then, does music arouse in listeners? Although this question
might appear simple enough, this is where the plot thickens. Throughout history, there have been two distinct ap-
proaches to describe the types of emotions aroused by works of art, including music. These may be termed ‘aesthetic
emotions’ and ‘everyday emotions’, respectively.
Many scholars use the term ‘aesthetic emotions’ simply to refer to all emotional responses to art objects (e.g.,
music, theater, painting), without implying that the emotions themselves are of a peculiar kind. However, the term has
also been used more narrowly to refer to a ‘special’ emotion thought to be aroused when perceivers are engaged with
artworks [4]. This idea reflects the long-lasting influence of Kant [112], who distinguished ‘aesthetic pleasure’ from
other types of pleasure, the former type being the result of ‘disinterested’ perception and a concern with pure form.
Are there emotions had when and only when a work is apprehended aesthetically? Levinson [131] states that “such
a posit has not lately found favor, nor does it appear to respond to any pressing concern” (p. 31). Yet, the notion of
‘aesthetic emotions’ has re-appeared in recent research on music and emotion – including the claim that music arouses
‘unique’ or ‘music-specific’ emotions [175].
Other theorists have disputed the idea that art evokes some special type of emotion, unrelated to normal emotions
[43]. On this view, art mainly arouses ‘everyday emotions’ that are similar to other emotions experienced in daily life
and that include discrete emotions such as happiness, sadness, interest and surprise. “Garden-variety emotions, in fact,
are what keep audiences engaged with artworks” [20, p. 191]. This view, then, argues that, while the circumstances
surrounding art perception might be special, the emotions felt are a subset of the ordinary emotions experienced in
life [131]. Music listening may involve a characteristic frequency distribution of emotions that is skewed towards
positive emotions, but this may be just an example of a more general tendency: that there are different frequency
distributions across the spectrum of emotions as a function of the domain sampled, whether it is, say, music, sports,
or politics [97].
Which of these views is correct? Or could it be that there is some truth to both accounts? Until recently, there was
hardly any evidence that could resolve this issue. But when the psychology of music abandoned its previous fixation
with experimental work, and began to explore music experiences in real-world settings [71], researchers were able to
obtain preliminary estimates of the prevalence of specific emotions.
First, it needs to be acknowledged that we frequently hear music without actually feeling any emotion at all, at
least not one aroused by the music. According to recent estimates, the music arouses emotions only in about 55–65%
of the episodes on average, and there seem to be wide individual differences in overall prevalence (e.g., [103,106]).
Second, when music does arouse emotions, survey studies suggest that it arouses quite a wide range of states. Among
the most frequently reported emotions to date are the following broad categories: calm–relaxation, happiness–joy,
nostalgia–longing, interest–expectancy, pleasure–enjoyment, sadness–melancholy, arousal–energy, love–tenderness,
pride–confidence as well as various synonymous terms [103,104,106,192,206,209]. ‘Mixed’ emotions (e.g., both joy
and sadness) also occur, but in a minority of the episodes (13% in [56], 11% in [104]).
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emotions claimed by some scholars to be ‘aesthetic emotions’ unique to music (e.g., wonder, tenderness, nostalgia,
tension) may also occur in other everyday contexts that do not involve music, or even works of art more generally.
Thus, the notion that there are emotions had when and only when a work of art is apprehended aesthetically is not
supported. However, although ‘aesthetic emotions’ may not involve unique states, they might differ with respect to
their underlying causal process. That is, we might construe ‘aesthetic emotions’ as emotions aroused by specifically
aesthetic properties of a work of art (e.g., admiration for the skill of the artist or the beauty of the composition); that
way the concept of ‘aesthetic emotion’ may retain its usefulness in decomposing listeners’ responses to music. For
example, Konecˇni [117] suggested that a particular type of musical event will arouse aesthetic awe in listeners.
How common are such emotions? In a recent survey study, featuring a representative sample of the Swedish pop-
ulation [104], ‘aesthetic emotions’ such as wonder and awe were rarely reported by music listeners, perhaps because
the focus was on everyday listening. Surprisingly, however, a similar tendency was reported by Gabrielsson [56] in his
study of Strong Experiences with Music (SEM). Gabrielsson observed that, “none of our participants referred to aes-
thetic experience”, and that Konecˇni’s [117] ‘aesthetic trinity’ (aesthetic awe, being moved, thrills) “would only apply
to a minority of the experiences in our collection of SEM reports” (p. 571). For example, a mere 3% of the listeners in
the study reported having experienced any of the emotions wonder, admiration, reverence, or respect, though listeners
also reported feeling grateful and insignificant, which might perhaps be linked to an aesthetic response. Zentner et al.
[209] reported more frequent occurrence of emotions such as wonder in their sample of self-reports, which involved
mainly classical music.
At the current stage of data collection, it appears that ‘everyday emotions’ are more common than ‘aesthetic emo-
tions’ in music listening, particularly if the prevalence estimates are based on representative samples of participants
[104] or situations [106]. However, the balance between the two types of emotions is likely to vary a lot across various
contexts, and is still the focus of on-going research. The most prudent conclusion, which most researchers would
presumably accept, is that both types of emotions do occur to some extent.
In sum, the findings from studies so far suggest that music listeners may experience anything from mere arousal,
‘chills’, and ‘basic’ emotions (e.g., happiness, sadness) to more ‘complex’ emotions (e.g., nostalgia, pride), and
even ‘mixed’ emotions. ‘Aesthetic’ emotions (e.g., awe, admiration, wonder) also occur, but may be more rare (e.g.,
[56,81]). To the extent that ‘aesthetic emotions’ occur rarely in everyday life, we could be content that a theory of
music and emotion that can explain only ‘everyday emotions’ will account for the majority of responses (cf. [105]).
However, a more fruitful approach is to attempt to augment the theory, so that we may be able to account for the whole
range of emotions that can occur across different listening contexts.
1.3. How to explain it: The psychological mechanisms
How emotions to music are caused has usually been addressed in one of two ways. One way has been to map the
contributing factors in the listener, the music, and the situation that may influence emotions [56]. Another way has
been to develop theories about the precise mechanism ‘mediating’ between musical events and experienced emotions.
Although the first approach is useful to specify the conditions under which musical emotions will tend to occur, only
the second approach can ultimately explain why these emotions occur.
Understanding the crucial role of underlying mechanisms in solving the mystery of emotions to music requires a
broader consideration of the issue of how, precisely, emotions are evoked. General research on emotions and stress
soon discovered that it was difficult to find objective situation predictors that would (invariably) affect different persons
in the same way: different persons tend to react in different ways to the ‘same’ stimulus. This realization forms the
basis of theories of emotion causation (for a recent, excellent overview, see [147]). A theory of emotion causation
should explain both why a given event arouses an emotion (elicitation) and why the aroused emotion is of a certain
kind (differentiation). The psychological process through which this is achieved is referred to as ‘the underlying
mechanism’. A description of the psychological process should not be confused with its neural implementation in the
brain or with the phenomenological experience it seeks to explain [41].
Given the crucial role of emotion in music listening, it is a primary goal of music psychology to explain these
mechanisms. Still, few articles in the literature so far have proposed or tested any theory about mechanisms [109,
p. 560]. In fact, apart from Meyer’s [145] and Berlyne’s [6] books, most theories focus on the expressive properties
of music that enable listeners to perceive emotions in music [27,31,93,126]. Most studies of emotions aroused by
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music and aroused emotions, but such correlations do not constitute an explanation: they just move the burden of
explanation from one level (Why does the 2nd movement of Beethoven’s ‘Eroica’ symphony arouse sadness?) to
another level (Why does slow tempo arouse sadness?). Only a description of the process that mediates between
surface features and aroused emotions (the mechanism) constitutes a proper explanation.1 The neglect of mechanisms
has prevented researchers from explaining individual differences, like, for example, why the same piece of music
may arouse different emotions in different listeners (cf. [65]). The solution to this problem is a more theory-driven
approach that takes the underlying mechanism into account.
Careful consideration of emotion theories in research outside the musical domain reveals that the most commonly
discussed mechanism in the past is cognitive appraisal [173]. Cognitive appraisal refers to a process whereby an
emotion is evoked in a person because an event is interpreted as having important implications for the person’s goals
(in terms of goal congruence, coping potential, or compatibility with social norms). The problem is that music as such
rarely has implications for life goals.2 Indeed, preliminary data suggest that cognitive appraisal is rarely the cause
of musical emotions in everyday life [106]. Hence, it can be argued that the strong focus on cognitive appraisal in
previous emotion research has impeded our understanding of musical emotions. This is reflected in a common though
faulty assumption about musical emotions.
1.4. The assumption of realism
Recall the ‘paradox’ that I mentioned at the beginning of this article, namely that music – an abstract form of art,
which appears removed from our concerns in everyday life – can arouse emotions – biologically evolved reactions
related to human survival. According to the theory given in this review, failure to resolve this paradox is partly due to an
assumption that seems implicit in much reasoning about musical emotion. We can call it ‘the assumption of realism’.
The assumption is that, because we are aware that ‘music’ is something of no consequence to our goals, our emotion
mechanisms should respond (or rather not respond) accordingly. Thus, for example, Kivy [113] suggests that “music
provides neither the objects nor, therefore, the belief-opportunities that would make it possible for musical works to
arouse such emotions as anger, sadness, joy” (p. 165). In fact, because such responses to music seem so implausible,
it has been concluded that music cannot arouse such emotions. This conclusion runs into trouble, however, if we
consider prevalence data, which clearly show that music can arouse these very emotions, as well as several others
[104]. This problem might be resolved, if we follow the lead of Blaise Pascal, who argued that ‘The heart has its
reasons . . . of which reason knows nothing’; that is, emotions have a logic or rationality of their own, apart from
conscious thought. To explain musical emotions, we need to uncover this underlying logic.
Rejecting the assumption of realism, one may proceed from the notion that there are multiple mechanisms, and
that some of these do not actually have access to, or take into consideration, information about whether the object of
attention is ‘music’ or not – the mechanisms respond to certain information, wherever it occurs. As Nesse [148] notes:
“the mechanisms selection shapes to regulate emotion may use any cue correlated with the relevant situation, even if
it is not reliably or causally connected” (p. 160). This leads to the intriguing scenario that you may know that what
you hear is ‘just music’, but the mechanisms that evoke your emotions do not, which can explain why musical events
may arouse even emotions that do not appear to ‘make sense’ in a musical context. In other words, the assumption
that at least some mechanisms do not necessarily treat musical stimuli as different from other stimuli opens the door
for a novel type of framework that can explain a number of phenomena in responses to music.
2. The BRECVEM framework: A recapitulation
Although mechanisms have been mostly neglected in previous research, several scholars have discussed possible
mechanisms, typically focusing on a few possibilities (e.g., [6,47,145,193]). Scherer and Zentner [174] offered a
1 The belief that objects and events directly cause our emotions is referred to as the nativist fallacy [185].
2 Of course, music is often used to achieve different goals (e.g., relaxation). To avoid confusion, it must be noted that there is a distinction between
using music to achieve a goal (e.g., to get distracted) and a goal being involved in the underlying process through which the music produces its
emotional effect. The focus here is on the latter.
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these or to develop a set of hypotheses about their characteristics.
Juslin and associates [94,109] outlined a more comprehensive framework that featured six psychological mecha-
nisms (besides cognitive appraisal), through which music might arouse emotions, singularly or in combination. Juslin
et al. [105] updated this framework, featuring an additional mechanism (suggested in several commentaries on the
original version [110, p. 605]). Thus, the updated version included seven mechanisms (Brain stem reflexes, Rhyth-
mic entrainment, Evaluative conditioning, Contagion, Visual imagery, Episodic memory, and Musical expectancy),
which were collectively referred to as BRECVEM. It was argued that these seven mechanisms, along with cogni-
tive appraisal, could account for the lion’s share of emotions aroused by musical events in everyday life. To pave
the way for a later discussion of interactions between mechanisms, I will summarize this framework, before making
the case that it needs to be augmented by an additional mechanism (Aesthetic judgment) to account for ‘aesthetic
emotions’.
2.1. Emotion architecture: Basic assumptions
The point of departure is an evolutionary perspective. I assume that emotions are adaptive because of their ability
to quickly evaluate what is happening in the environment, so that the organism can choose a suitable course of action
under conditions of limited time, knowledge or computational capacity, based in part at least on what types of activity
have been adaptive in the past (e.g., [49]; cf. [186]).
Mechanisms of emotion induction are regarded as information-processing devices at different levels of the brain,
which utilize distinct types of information to guide future behavior [97]. It is further hypothesized that sound perception
has survival value partly because of its capacity to activate these mechanisms. In a sense, the emotions represent an
extension of the perceptual process that enables us to infer not only the identity and location of an object, but also
its potential consequences or ‘affordances’ [61,67]. The emotion induction mechanisms are conceived of as based
on a number of (more or less) distinct brain functions that have developed gradually and in a specific order during
evolution, from simple sensations and conditioning to complex syntactic processing [60]. Because the mechanisms
depend on functions of different evolutionary origins, each mechanism will have unique characteristics that influence
its functioning (see predictions in Section 2.3).
Some of the characteristics of the mechanisms may be linked to their mental representations. A representation is
a physical state that conveys some meaning or information about the state of the world within a specific processing
system (cf. [53]). Representations have both a specific form and content. Cognitive theorists assume that information
may be represented in the brain in several different ways, for instance associative, analogical, sensori-motoric, and
propositional representations (e.g., [36,199]). Hence, a basic premise of BRECVEM is that different mechanisms
involve different modes of mental representation.
Each mode of representation may have both strengths and weaknesses with regard to its utility in tracking sig-
nificant aspects of the environment. For instance, simple representations enable mechanisms to accomplish ‘quick
and dirty’ processing in response to urgent threats, whereas more complex representations enable mechanisms to ac-
complish more sophisticated, although relatively slow, processing of environmental cues. An emotional system that
employs multiple modes of information brings the advantage that, if one mechanism fails to respond to a critical event,
another mechanism can pick up the slack. This is an example of functional redundancy, or the fact that the same be-
havioral function can be achieved through many different processes in the central nervous system ([149], see also
[15]). On the other hand, a system that features several mechanisms at different levels may also produce conflicting
outputs under certain conditions [67], hence the occurrence of ‘mixed’ emotions [127].
The above focus on mental representations may seem to suggest that the present framework is incompatible with
the perspective of embodied cognition [179], although this is not necessarily the case. Consistent with embodied
cognition, the present framework assumes (a) that emotions per definition are embodied phenomena that serve to guide
action, (b) that there is a continuous interaction between the perceiver and the ecology; and (c) that sensori-motoric
links play an essential role in some of the mechanisms. However, following Clark and Toribio [23], I assume that
some mechanisms (e.g., visual imagery) involve adaptive problems that are more ‘representation-hungry’, and that
therefore require more elaborate representations of a traditional type (‘strong’ as opposed to ‘weak’ representations
[179, pp. 152–153]).
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This is because many mechanisms involve low-level processes that developed before music even existed, and that
consequently don’t treat ‘music’ as a distinct type of event. I assume that each mechanism may respond in its own
manner to information in the music, the listener, and the situation, collectively referred to here as the ‘musical event’.
All mechanisms in the BRECVEM framework (and aesthetic judgments, discussed later) have in common that they
involve psychophysical relationships between ‘external’ features of the environment (i.e., the music and the context)
and ‘internal’ features of the perceiver. A particular piece of music could feature certain types of information, but
whether these bits of information will activate a mechanism depends on characteristics of the listener and the context
also. The music ‘affords’ a certain response, but does not guarantee it. Attention is a crucial factor: What aspects of
the music are most ‘perceptually salient’? What are the listener’s motives and goals? The fact that responses to music
reflect psychophysical relationships may explain both why listeners could respond differently to the same piece of
music, and why there could also be some similarities. Key is the psychological mechanism that mediates between the
musical event and the listener experiencing the music. The following section offers a summary of the mechanisms
included in the original BRECVEM framework (for a more in-depth discussion, see [105]).
2.2. The BRECVEM mechanisms: A closer look
Brain stem reflex refers to a process whereby an emotion is induced by music because one or more fundamental
acoustic characteristics of the music are taken by the brain stem to signal a potentially important and urgent event
that needs attention [39]. In music, this could involve sounds that are sudden, loud, or dissonant, or that feature
accelerating patterns. Brain stem reflexes are quick, automatic, and unlearned. A famous example that may evoke a
brain stem reflex in a listener given a certain sound level is the kettledrum stroke in Joseph Haydn’s Symphony No. 94
[187, p. 81]. More commonly perhaps, such reactions result from dynamic changes in the music (e.g., a full orchestra
or band coming in after a short solo intro). Brain stem reflexes may increase arousal and evoke feelings of surprise in
the listener [100].
Rhythmic entrainment refers to a process whereby an emotion is evoked by a piece of music because a powerful,
external rhythm in the music influences some internal bodily rhythm of the listener (e.g., heart rate), such that the
latter rhythm adjusts toward and eventually ‘locks in’ to a common periodicity [26]. The adjusted heart rate can then
spread to other components of emotions, such as feelings, through ‘proprioceptive feedback’. Harrer and Harrer [74]
observed that listeners tended to synchronize either their heart rate or their breathing to the music, and that one could
‘drive’ their pulse with appropriate music. Such entrainment, stimulated by a strong pulse, as evident in techno music,
march music, and certain types of film music, can increase arousal, but may also arouse feelings of communion (e.g.,
‘feeling connected’ [40] and ‘emotional bonding’ [136, p. 56]).
Evaluative conditioning (EC) refers to a process whereby an emotion is induced by a piece of music simply because
this stimulus has often been paired with other positive or negative stimuli. For example, a particular piece of music may
have occurred repeatedly together in time with a specific event that always makes you happy, such as meeting your
friends. Over time, through repeated pairing, the music itself will eventually arouse happiness, even in the absence
of the friendly interaction. The use of melodic themes to evoke emotions associated with certain characters or events
was part of Wagner’s Leitmotif strategy. Such conditioning has so far been investigated only to a limited extent in
marketing ([8], see also [9]). Evaluative conditioning is interesting since it involves subconscious, unintentional, and
effortless processes that can be subtly affected by mundane musical events (e.g., [167]).
Emotional contagion refers to a process whereby an emotion is induced by a piece of music because the listener
perceives the emotional expression of the music, and then ‘mimics’ this expression internally. The idea is that we
become aroused by voice-like features of the music because a ‘brain module’ responds automatically to certain stim-
ulus features as if they were coming from a human voice expressing emotions [93,102], possibly through some kind
of ‘mirror-neuron system’ [171]. Preliminary support for the notion that responses to music may involve an inner
imitation of voice characteristics comes from a brain imaging study by Koelsch et al. [114] that indicated that listen-
ing to expressive music activated brain regions associated with pre-motor representations for vocal sound production.
Robinson [172] argued that this mechanism has limited application, since “it applies only to music that sounds like
3 Hence, whereas Budd [16] defined music as “the art of uninterpreted sounds” (p. ix), the present framework rather assumes that music is
constantly interpreted.
242 P.N. Juslin / Physics of Life Reviews 10 (2013) 235–266vocal expression” (p. 388). She seems to forget that most music heard today is vocal music. Moreover, recent findings
suggest that voice-like features of a violin or cello can arouse basic emotions such as sadness in listeners, if the music
matches the features of a corresponding emotional expression [100].
Visual imagery refers to a process whereby an emotion is evoked in the listener because he or she conjures up
inner images (e.g., of a beautiful landscape) while listening to the music. The listener is conceptualizing the musical
structure in terms of a nonverbal mapping between the metaphorical ‘affordances’ of the music and ‘image-schemata’,
grounded in bodily experience [119,121]. Music can be quite effective in stimulating visual imagery [152], though
there are wide individual differences among listeners: Some experience it regularly, whereas others hardly experience
it at all. Still, when it occurs, it may arouse feelings of pleasure [106] and deep relaxation [142], with far-reaching
implications for clinical applications.
Episodic memory refers to a process whereby an emotion is induced in a listener because the music evokes a
personal memory of a specific event in the listener’s life [2]. This has been referred to as the ‘Darling, they are
playing our tune’ phenomenon (see [38]). When the memory is evoked, so is also the emotion associated with the
memory. Such emotions may be intense – perhaps because the physiological response patterns to the original events
are stored in memory, along with the content [125]. Studies show that episodic memories linked to music often arouse
emotions such as nostalgia [89,106].4 Furthermore, listeners may take pride in music which is consistent with a sense
of self-identity and belonging ([82], see also [42]). The bitter-sweet longing for something valuable that is gone, but
might one day return, characteristic of the Portuguese Fado genre and its feelings of saudade, is also strongly linked
to episodic memories.
Musical expectancy refers to a process whereby an emotion is induced in a listener because a specific feature of the
music violates, delays, or confirms the listener’s expectations about the continuation of the music. The expectations are
based on the listener’s previous experience of the same musical style [158], as argued by Meyer [145]. His influential
theory received support from an investigation by Steinbeis, Koelsch, and Sloboda [198], which used subjective and
physiological measures to capture emotional reactions to unexpected harmonic progressions in a Bach chorale (see
also [191]). Musical emotions related to violation of expectancies might include anxiety [145, p. 27] and surprise [81,
pp. 348, 356], as well as thrills [191].
2.3. Theoretical predictions: An update
By synthesizing research in various domains outside music, Juslin and Västfjäll [109] were able to offer the first
set of hypotheses that could help music researchers to distinguish among the various mechanisms. Table 2 presents
an updated version of these hypotheses, which features the added mechanism rhythmic entrainment, as well as some
new dimensions along which the seven mechanisms can be differentiated. The hypotheses can serve to guide future
studies and will also be revised in the light of findings from such studies.
Evolutionary order refers to the approximate order in which the seven brain functions may be hypothesized to
have appeared during evolution (see [60,90]; see also [45,46,168,202]). First came simple sensations and an ability to
direct attention (as reflected in brain stem reflexes), along with physical coupling processes (as reflected in rhythmic
entrainment) – both of which occur in some form even in very simple organisms. Then developed perception (i.e.,
interpreted sensory impressions), which is crucial for all remaining mechanisms, followed by a simple capacity for
learning associations among events (as reflected in conditioning). Perception and conditioning have been observed
even in flies, worms, snails, and fish [130]. However, the ability to respond empathically to vocal emotion expressions
of conspecifics (as reflected in emotional contagion) is a somewhat later development associated with social mammals
and the ‘limbic system’ [162].5 Later still is the development of an inner imagination (as reflected in imagery), which
requires mental representations that are ‘detached’ from direct sensory stimulation [60], and that appeared along
with development of the neocortex of the brain. Such representations enable ‘time travel’ in an organism. This might
involve the ability to imagine future events or the ability to recall specific memories of previous events in one’s life
(as reflected in episodic memory). Episodic memories require detached representations, as well as self-consciousness
4
“Why did Odysseus weep” in response to the song of the great bard, Demodocus, asks Bicknell [7], and answers “because the music mattered
to him . . . it connected him with his past and reminded him of significant events in his personal history” (p. 149).
5 The term empathy refers in this context simply to a process through which an organism comes to feel the same emotion as another organism
(e.g., by means of motor mimicry).
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Updated hypotheses for seven psychological mechanisms through which music might arouse emotions in listeners.
Mechanism Order Survival value of brain function Information focus Mental representation
Brain stem reflex 1 Focusing attention on potentially
important changes or events in the
close environment
Extreme or rapidly
changing basic acoustic
characteristics
(Cued) sensori-motor
representations
Rhythmic entrainment 2 Facilitating motor coordination in
physical work tasks
Periodic pulses in
rhythms, especially
around 2 Hz
(Cued) sensori-motor
representations
Evaluative conditioning 3 Being able to associate objects or
events with positive and negative
outcomes
Covariation between
events
(Cued) associative
representations
Contagion 4 Enhancing group cohesion and
social interaction, e.g. between
mother and infant
Emotional motor
expression reminiscent of
human voices
(Cued) sensori-motor
representations
Visual imagery 5 Permitting internal simulations of
events that substitute for overt and
risky actions
Self-conjured visual
images
(Detached) pictorial
representations
Episodic memory 6 Allowing conscious recollections
of previous events and binding the
self to reality
Personal events in
particular places and at
particular times
(Detached) hierarchically
organized schematic and
pictorial representations
Musical expectancy 7 Facilitating symbolic language
with a complex semantics
Syntactic information (Detached) schematic and
hierarchical
representations
Mechanism Key brain regions Cultural impact
and learning
Ontogenetic
development
Brain stem reflex The inferior colliculus, the reticulospinal tract of the reticular
formation, the intralaminar nuclei of the thalamus
Low Prior to birth
Rhythmic entrainment Networks of multiple oscillators in the cerebellum and the
sensori-motor regions
Low Prior to birth
(perception only)
Evaluative conditioning The lateral nucleus of the amygdala, the interpositus nucleus
of the cerebellum
High Prior to birth
Contagion ‘Mirror neurons’ in the pre-motor regions, right inferior
frontal regions, the basal ganglia
Low First year
Visual imagery Spatially mapped regions of the occipital cortex, the visual
association cortex, and (for image generation) left
temporo-occipital regions
High Pre-school years
Episodic memory The medial temporal lobe, especially the hippocampus, and
the dorsal medial prefrontal cortex
High 3–4 years
Musical expectancy The left perisylvian cortex, ‘Broca’s area’, the dorsal region of
the anterior cingulate cortex, the orbital fronto-lateral cortex
High 5–11 years
(continued on next page)
(i.e., perceptions of an inner world and a sense of self that is separate from the external world). A conception of time
and an inner world are essential to the ability to plan (e.g., sequences of action) and narrate (e.g., to order elements
into a coherent story), which paves the way for the development of a complex language. Language presupposes the
previous brain functions, and also requires the capability for syntactic processing (as reflected in musical expectancy)
to be able to handle a complicated grammar [176].
Survival value of brain function describes the most important benefit that each brain function originally brought
to those organisms that possessed this function. Thus, for example, visual imagery allowed humans to ‘simulate’
important events internally by means of self-conjured mental images in the absence of direct sensory input, which
meant that overt and potentially dangerous actions could be evaluated internally before they were implemented in the
external world [60].
Information focus specifies broadly the kind of information that each induction mechanism is processing. Thus, for
instance, evaluative conditioning focuses on covariation between events [168], whereas contagion focuses on motor
expression [164].
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Mechanism Induced affect Temporal focus
of affect
Induction speed Degree of volitional
influence
Brain stem reflex General arousal, surprise Present High Low
Rhythmic entrainment General arousal,
feelings of communion
Present Low Low
Evaluative conditioning Basic emotions Present High Low
Contagion Basic emotions Present High Low
Visual imagery All possible emotions Omnidirectional Low High
Episodic memory All possible emotions, but
especially nostalgia
Past Low Medium
Musical expectancy Interest, anxiety, surprise, chills,
hope, disappointment
Present/Future Medium Low
Mechanism Availability to
consciousness
Modularity Dependence on
musical structure
Brain stem reflex Low High Medium
Rhythmic entrainment Low High Medium
Evaluative conditioning Low High Low
Contagion Low High Medium
Visual imagery High Low Medium
Episodic memory High Low Low
Musical expectancy Medium Medium High
Mental representation describes the mode of mental representation utilized by the respective mechanism. Each
psychological mechanism represents a unique form of input that may guide decision making regarding future behav-
ior.6 Thus, for instance, contagion involves a sensori-motoric representation, whereas musical expectancy involves a
schematic representation.
Key brain regions describes the brain regions that have been most consistently associated with each mechanism in
neuroimaging studies. These hypotheses were primarily based on imaging studies of each mechanism in non-musical
contexts, on the assumption that these studies have used more ‘process-pure’ tasks and stimuli [19] than most music
studies conducted so far ([115], but see [88]). In principle, musical emotions may be expected to involve three classes
of brain regions: (1) regions involved simply because music is perceived (e.g., the primary auditory cortex); (2) regions
usually involved in the conscious experience of emotions, regardless of the exact cause of the emotion (e.g., the
rostral anterior cingulate and the medial prefrontal cortex [124, pp. 356–358]; PAG [154]); and (3) regions involved in
emotional information-processing that might differ depending on the mechanism inducing the emotion. Thus, although
musical emotions involve several brain regions, the hypotheses in Table 1 focus only on the last type of regions – those
that may help researchers to discriminate between mechanisms. The hypotheses should not be interpreted as implying
that each mechanism is located in a separate region. Rather, each mechanism might involve a particular ‘network’ of
dynamically interacting brain regions (cf. [13]), some of which might overlap for different mechanisms.
Cultural impact and learning refers to the relative extent to which each mechanism is affected differently by music
that differs from one culture to another. For example, brain stem reflexes reflect mainly ‘hard-wired’ reactions to
simple features that are not affected much by learning, whereas musical expectancy reflects learned schemata for
specific styles of music that differ from one culture to another and that make listeners from different cultures react
differently to the same piece of music [98].
Ontogenetic development concerns the approximate time in the development when respective mechanism might
begin to have a noticeable effect on musical emotions. For example, brain stem reflexes to music seem to be functional
even prior to birth, whereas responses involving musical expectancy do not develop fully until between the ages of 5
and 11 [190].
Induced affect specifies which affective states might be expected to be aroused depending on the mechanism. For
example, whereas emotional contagion might be expected to arouse only ‘basic’ emotions that have more or less
6 The idea that the mechanisms bring distinct types of information to the table could explain why they all remain in the behavior repertoire despite
the development of more complex forms of reasoning at a propositional level.
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pp. 362–363]).
Temporal focus of affect specifies whether the emotions aroused by respective mechanism are oriented mainly
toward the present (e.g., surprise for brain stem reflex), toward the past (e.g., nostalgia for episodic memory), or
toward to the future (e.g., anxiety for musical expectancy). This is related to the extent of ‘time travel’ enabled by the
mechanism (Evolutionary order).
Induction speed refers to how much processing time the mechanism requires, relative to other mechanisms, for an
emotion to occur in a specific situation. For example, brain stem reflexes can induce emotions very quickly (in less
than a second), whereas musical expectancy can be expected to require more time (a number of seconds), since some
of the musical structure has to unfold in order for a musical expectation to occur that can be confirmed or violated.
Degree of volitional influence refers to the extent to which the listener him- or herself could actively influence the
induction process (e.g., through focus of attention, active recall, self-activation). For instance, emotional reactions that
involve evaluative conditioning might be involuntary and ‘automatic’, whereas reactions that involve visual imagery
may be strongly influenced by the way a listener actively chooses to entertain some inner images and themes rather
than others [128].
Availability to consciousness states the extent to which at least some aspects of the induction process are avail-
able to the listener’s consciousness, so that the listener may be able to explain his or her response. For example, if a
piece of music evokes an episodic memory, the listener will have a conscious recollection of the previous event and
some inkling of the reasons (e.g., the appraisal) that made this event evoke the emotion that is now re-experienced.
Conversely, evaluative conditioning responses to music can be both learned and aroused outside conscious aware-
ness [151].
Modularity refers to the extent to which the induction process of the mechanism can function as an independent
and information-encapsulated ‘module’, which may be activated in parallel with other psychological processes [29].
Emotional contagion may be described as highly ‘modular’, because it may be activated independently of other pro-
cesses, and is not influenced by the information of other modules (e.g., we respond to the expressive features of the
music as if they came from a human being expressing emotions through the voice, even if we know, at some cognitive
level, that the music is not actually a voice). Conversely, imagery is highly dependent on attentional resources, which
are easily distracted by competing stimuli that may interfere with the imagery process [118].
Dependence on musical structure refers to the extent to which the induction process depends on the precise struc-
ture or style of the music heard. At one extreme, the structure of the music is not important as such: it simply functions
as a ‘retrieval cue’. This is the case for evaluative conditioning and episodic memory. At the other extreme, the precise
unfolding pattern of the musical structure strongly determines the nature of the induced response. This is the case for
musical expectancy. However, all mechanisms engage in one way or another with the musical structure, whether it is
a melodic theme, a voice-like timbre, a rhythm, or an unusual chord.
2.4. Implications of the BRECVEM framework
One implication of the original framework is that different approaches might be reconciled by observing that they
focus on different mechanisms. Hence, the framework may help to resolve disagreements about which emotions music
can arouse, how early musical emotions develop, whether listeners are active or passive in the causal process, how
much time it takes to arouse an emotion through music, and whether emotions to music are innate or learned responses
– it all depends on the mechanism concerned [105].
This line of reasoning has in turn a major implication for empirical research: In order for data to contribute in a
cumulative fashion to our knowledge, researchers must try to specify, as far as possible, the mechanism involved in
each case. Otherwise, studies will produce results that are inconsistent, or that cannot be given a clear interpretation.
While a neglect of mechanisms has been the rule rather than the exception, the problem has been particularly salient in
studies that involve psychophysiological indices and brain imaging (for overviews, see [77] and [115], respectively),
which have yielded notoriously inconsistent findings so far. Preliminary results suggest that activation of specific
target mechanisms through experimental manipulation could yield more predictable patterns [100].
As noted earlier (Section 2.3), a major assumption of the BRECVEM framework is that each mechanism has a
tendency to arouse some emotions rather than others, but between them, the mechanisms may account for a wide
range of emotions to music – both ‘basic’ and ‘complex’. However, one limitation of the BRECVEM framework,
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Cognitive appraisal theory is also at loss to explain this type of emotions, since the emotions do not involve goals,
plans, or motives. Hence, a novel mechanism has been added to the framework to account for ‘aesthetic emotions’.
3. Extending the framework: The case of aesthetic judgments
It is commonly assumed that art and emotion are inextricably linked [76, p. 3], as implied by the concept of
‘aesthetic emotions’. However, as noted above, it is possible to discern at least two different uses of this term: First,
some scholars use the term simply to refer to all emotional reactions to ‘art objects’ – music, theater, painting, literature
– without implying that the emotions themselves are of a peculiar kind. (On this view, all mechanisms outlined above
produce ‘aesthetic emotions’, regardless of the underlying causal process.)
However, a view that considers all responses to music to be ‘aesthetic’ excludes nothing, and thus renders the term
‘aesthetic’ largely meaningless. Certainly it does not help researchers to decompose the wide range of responses that
might occur during music listening (Section 1.2). A more useful approach is to consider the possibility that certain
responses could be somehow different to a sufficient extent to motivate the use of the term ‘aesthetic’ for this subset.
In the present review, the term is reserved for responses to music that involve some kind of aesthetic judgment. The
point is not that the associated emotion, if any, is ‘unique to art’, but rather that the origin of the response – the causal
process – is of a particular kind.
What does psychology has to offer when it comes to explaining aesthetic judgments? Though ‘empirical aesthetics’
has been regarded as one of the oldest subdomains in psychology (e.g., [51]), psychologists have generally avoided to
study aesthetic responses [86]. Reber [169] claims that there is virtually no exchange between empirical psychology
and art theory, and several researchers have noted the lack of a comprehensive psychological theory that may explain
aesthetic responses [35,129], particularly in the case of music [96]. The field of music and emotion, furthermore,
makes little reference to aesthetics. Thus, for example, a recent overview did not even mention the words ‘aesthetic’
or ‘art’ [122].
Psychologists have instead focused on more ‘mundane’ processes, such as ‘music preference’ [72]. However, it has
been argued that, “equating aesthetic emotions with mild positive states [preference] underestimates the emotional
power of the arts” [184, p. 9]. That is, emotions cannot be reduced to preferences. Juslin et al. [105] argue that
‘emotion’, ‘preference’, and ‘aesthetic judgment’ are (partly) independent phenomena, which, however, may influence
each other in several ways. The implication is that each phenomenon needs to be investigated in its own right. Quite
clearly, aesthetic judgments have received the least attention in psychological research to date. Hence, the following
sections aim to provide some preliminary inroads into this complex and difficult topic.
3.1. The defining feature of aesthetic responses
A first assumption of the present account is that not all music experiences should be properly regarded as ‘aesthetic’,
as theoretically defined here. I will argue that an aesthetic experience occurs to the extent that an aesthetic judgment
has been made – which is to say that aesthetic criteria have been brought to bear on the music – or, expressed
differently, that ‘an aesthetic attitude’ has been adopted by the listener. Once a piece of music is treated as art, the
process of aesthetic judgment may begin.
What, exactly, are such aesthetic judgments like? The nature of aesthetic judgments has been discussed within
the field of aesthetics, the branch of philosophy devoted to conceptual and theoretical inquiry into art and aesthetic
experience [134, p. 3]. Several hundred years of philosophical work has so far failed to yield a consensus that could
guide empirical research. Part of the problem is defining ‘art’, with some scholars suggesting that the concept of
art is inherently open, and so resistant to definition. Despite these problems of definition, common conceptions of
‘aesthetic experience’ emphasize its focus on an object’s form (e.g., elements of art, design principles, and physical
materials) and content (e.g., semantic content, including what the artist may have intended or what the audience
actually perceived).
However, as should be apparent by now, all of the BRECVEM mechanisms discussed earlier engage, in some way
or another, with the form and/or content of the music. Hence, this is not unique to an aesthetic appreciation. Levinson
[134] points out that, “aesthetic properties are perceptual properties relevant to the aesthetic value of the object that
possesses them” (p. 6); not every perceivable feature of an art object is relevant to its aesthetic status [64, p. 133].
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value as art, it would appear appropriate to speak of an ‘aesthetic experience’. This does not suggest that listeners
cannot have intense, emotional, and valuable experiences of music without making an aesthetic judgment. It is only
stating that responses that involve aesthetic judgments may be different in some respects. Aesthetic responses, then,
are responses that include, but are not necessarily limited to, some type of aesthetic judgment. Also included are the
regular aspects of music experience ([57]; cf. Section 1.1).
3.2. The aesthetic judgment process: A rough sketch
First, it may be useful to situate aesthetic judgments within the present theoretical framework. I assume that
the aesthetic judgment mechanism is a much more recent addition to the human behavior repertoire than the seven
BRECVEM mechanisms. Whereas these latter mechanisms have a long evolutionary history, current notions of ‘art’
and ‘the artist’ are relatively modern concepts that would not have been recognized by our human ancestors [35]. As
compared to the other mechanisms, an aesthetic judgment is assumed to rely more on ‘higher’ cognitive functions,
domain-relevant knowledge, and a fluid, individualized process that may change across time and context. That is to
say that aesthetic judgments are strongly (although not exclusively) influenced by cultural variables. Although there
may be some universals that set constraints on what we initially find beautiful (e.g., symmetry in faces), “the arts are
about particularity, and the particularity of art history is inherently unpredictable in terms of broad universals” [181,
p. 281]. Whereas the basic operations of the emotion-induction mechanisms discussed earlier are consistent over time,
aesthetic and stylistic norms and ideas change over time in society (e.g., [86]), making it much more difficult to pin
down a definitive account of music listeners’ aesthetic judgments for all times and places. However, though it may be
difficult in practice to characterize aesthetic judgments, it may not be impossible in principle. Thus, in the following,
I will offer some preliminaries with respect to what a psychological theory of aesthetic judgment in music experience
might look like.7
3.2.1. The aesthetic attitude
Fig. 1 presents a schematic outline of the aesthetic judgment process with regard to music. Consistent with Leder
et al.’s [129] theoretical model of aesthetic appreciation of visual art (particularly modern art), I assume that the
aesthetic judgment process begins with an initial classification of the music as ‘art’, which will lead the listener to
adopt an aesthetic attitude. This means that the listener’s attention is focused on the music, and that aesthetic criteria
are brought to bear on the music.
Because, as Leder et al. [129] suggest, “the borders between what was considered an artwork once and what is
called art today are constantly changing” (p. 490), it is not self-evident when an aesthetic attitude is ‘called for’. The
impetus can come from various sources. An ‘aesthetic framing’ (e.g., that the music is performed in a prestigious
concert hall) could serve as a ‘cue’ that the music ‘deserves’ an aesthetic attitude or the music itself could have some
perceptually salient feature (e.g., novelty, extraordinary beauty), which draws the listener’s attention to its ‘aesthetic
potential’. Or the music could arouse an intense emotion, which, for some listeners at least, is suggestive of aesthetic
value [101].
In general, it can be expected that some pieces of music will ‘invite’ an aesthetic attitude to a greater extent
than other pieces (because of certain formal features), but there is no guarantee that an aesthetic judgment will be
initiated. This will depend on several factors, including the listener’s attention and knowledge, the characteristics of
the situation, etc.8 In fact, it might be the case that when two listeners hear the same piece of music, only one of these
listeners will have an aesthetic experience, since a different set of features may trigger an aesthetic attitude in different
listeners (Section 3.2.3).
Does the listener have to be consciously aware that an ‘aesthetic judgment’ is being made, in order for it to ‘count’
as a true instance of such a judgment? Although I believe that aesthetic judgments are often made explicitly, in
particular amongst ‘music experts’, I propose that the judgment might also be implicit under certain circumstances.
7 Some art theorists, such as Sharpe [180], argue that, ‘the work, not the experience, is the proper focus of attention’, but since the artwork cannot
be understood except through experience, the notion of the art object ‘itself’ lacks plausibility.
8 This suggests the testable hypothesis that the very same piece of music can lead to vastly different reactions in a listener (positive vs. negative),
depending on whether it was judged in terms of ‘art’ or not. We may like a pop song as such, but once we apply criteria to evaluate the song’s
aesthetic merits, our liking for it may well wane.
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The defining feature is whether the listener’s aesthetic criteria have been brought to bear on the music, not whether
the initial classification as art, or the subsequent evaluation, was made on a conscious level. It should be noted that
implicit judgments can be inferred from data in carefully designed experiments that manipulate relevant perceptual
properties in a systematic manner [32].
3.2.2. Inputs to the judgment process
Once an ‘aesthetic attitude’ has been adopted, perceptual and cognitive analyses of the music will proceed, which
provide inputs to the aesthetic judgment process (see Fig. 1). This may be construed as a continuously on-going
process. Similar to emotional responses [106], aesthetic processing is influenced by a number of factors in the art-
work, the perceiver, and the situation [86]. Information related to these factors is ‘channeled’ through the perception,
cognition, and emotion of the listener (see also [182, pp. 23–24]):
– Perceptual inputs are sensory impressions, based on ‘low-level features’ of the music, which are regarded as
mandatory in the process [86,182].9 These occur early, both in the judgment process and in ontogenesis, and are
assumed to be mainly biologically based and fairly uniform among listeners, since they reflect basic principles of
perceptual organization [11]. Examples of perceptual features of relevance may be symmetry, order, proportion,
and figure-ground contrast (e.g., [1,166,169]).
– Cognitive inputs involve ‘higher-order’ concepts that are more knowledge-based than the perceptual-sensory in-
puts. The knowledge is organized in terms of ‘schemata’, or socially determined memory representations, which
store domain-specific knowledge about music (including information concerning the musical style, the composer
or the performer, and music history). Both the nature and extent of cognitive input will vary widely depending
on the level of expertise of the listener. However, even provision of information at the moment of reception may
strongly influence aesthetic judgments by listeners [33]. It is commonly assumed that explicit education in the
arts may encourage a more advanced appreciation of art by providing depth and novel perspectives beyond one’s
own immediate reaction [181].
– Emotional inputs may or may not occur in any individual instance. If the music evokes an emotion, through one
of the BRECVEM mechanisms outlined earlier, this response will inform the aesthetic judgment process to the
9 Although one could envisage making aesthetic judgments of merely imagined music, the process of auditory imagery would still involve many
of the same brain regions for sensory processing as would actual music (e.g., [208]).
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reaction (see examples below). However, emotional input is not needed for an aesthetic judgment to take place or
to produce an outcome (discussed in Section 3.3).
3.2.3. The role of subjective criteria
Perceptual, cognitive, and emotional inputs provide information about the musical event, but whether this infor-
mation will have a decisive effect on the aesthetic judgment depends on the listener’s subjective criteria for aesthetic
value, which represents the next stage (see Fig. 1). What are the dimensions or criteria that may underlie listeners’
aesthetic judgments of music? It should be noted from the outset that there is a paucity of research on these matters,
and that the following review will offer only some suggestions. As a point of departure, we could look at different
definitions or conceptions of art put forward from ancient Greece to modern times. The following views seem to have
been particularly influential in the philosophy of aesthetics:
• art as representation of nature (‘mimesis’ [161])
• art as possessing certain properties such as beauty [112], complexity [6], or the sublime [140]
• art as expression (e.g., ‘clarifying an emotion’ [28])
• art as originality (e.g., ‘modernism’ [66,120])
• art as good taste (e.g., ‘the absence of extremes’ [51])
• art as artistic skill (e.g., ‘fashioning objects that are admired’ [195])
• art as reception (e.g., ‘feelings in the audience’ [201])
• art as conveying a message (‘implicitly advancing some proposition’ [133])
• art as intention (‘art is something produced with the intention of giving the capacity to satisfy aesthetic inter-
est’ [3])
• art as defined by institutions (‘art is what art schools, museums, and artists define as arts’ [44])
As seen, different art theorists have advocated distinct criteria for aesthetic value. However, to explain listeners’
responses to music, a psychological theory must take their criteria as a point of departure rather than the criteria
embraced by art theorists, even though the former are most certainly influenced by the latter to some extent:
“What counts as the salient features and effects of works of art are in fact determined by the judgments of experts
and elites. A scientist, that is, may need to pay attention to what art experts say because the nature of our entire
artistic experience trickles down from them.” [64, p. 130]
Which conception of ‘art’, then, best applies to the ‘average’ music listener? In a recent survey study, Juslin and
Isaksson [101] required listeners, both musicians and non-musicians, to rate the relative importance of various criteria
(primarily based on the above conceptions) for their consideration of music as ‘art’. Fig. 2 presents some results in
terms of mean ratings across listeners, and some examples of ratings by individual listeners. Three things are apparent
from these results: First, there appears to be no single criterion that accounts for listeners’ aesthetic judgments of
music. Second, certain criteria (e.g., Expression, Emotional arousal, Originality, Skill, Message, Beauty) were judged
as more important than others, overall. Finally, different listeners tended to focus on different criteria.10 It should be
acknowledged that explicit ratings of the relative importance of criteria in general is not really the same as proven
causal effects of these criteria on actual judgments of music, but it seems plausible that the two are related – perhaps
particularly for ‘engaged’ music listeners [123], who are better able to articulate their subjective criteria.
It may be tentatively concluded that aesthetic judgments by music listeners generally embrace an art definition in
terms of multiple attributes or clusters, rather than a single attribute that is ‘a necessary and sufficient condition’ (for
a discussion, see [197]); that some criteria for aesthetic value are generally regarded as much more important than
10 The relative role of different aesthetic criteria here can be compared to the findings in the study by Istok et al. [84], which relied on (high-speed)
recall memory of aesthetic aspects of music. The results revealed ‘beauty’ as a primary factor, but one can also discern responses related to criteria
such as skill, emotion arousal, novelty and wittiness. The problem, it seems, was that listeners tended to confuse criteria and reaction (cause vs.
effect) in their responses. Furthermore, the reliance on recall memory meant that some criteria of potential importance may never have crossed the
participants’ minds.
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the same piece of music, their aesthetic judgments could produce highly different outcomes – hence the common
expression that there is “no accounting for taste” [182, p. 3].
Given such individual differences with respect to aesthetic criteria, it appears pertinent to ask whether one could
ever hope to predict a listener’s aesthetic judgments of pieces of music. In fact, by applying Brunswik’s [15] lens
model paradigm (e.g., [99]), we might be able to map individual listeners’ aesthetic criteria, as well as their relative
weighting functions, such that we can predict their judgments of new pieces of music with a fair level of success. The
mapping could take the form of listening tests, where music examples are varied in a systematic way with regard to
different dimensions, and listeners are required to rate each example with respect to both overall aesthetic quality and
individual criteria. Their judgments can then be modeled using Multiple Regression Analysis [32] – similarly to what
has been done with judgments of emotional expression in music performances [92]. The feasibility of an ‘idiographic’
approach [15] was shown by Jacobsen [85], in a study where participants made aesthetic judgments of visual patterns
that were varied in a systematic manner. Results revealed that individual models provided much better precision
in predicting perceivers’ judgments than did aggregated (averaged) models. Höfel and Jacobsen [80] explored the
temporal stability of such judgments and found that the stability tended to decrease with larger time-intervals between
the measurements, which ranged from three days to 14 months. Still, the judgments did show stability in the short
term.
In summary, a basic premise of this approach is that aesthetic judgments of music are multi-dimensional: They
involve individual sets of subjective criteria for aesthetic value, as well as a relative weighting of these criteria. The
criteria are assumed to have moderate stability, such that listeners’ judgments can be predicted to some extent, at
least in a short-term perspective. The listener’s aesthetic criteria function as ‘filters’, which determine which of the
perceptual, cognitive, and emotional inputs will actually be allowed to influence the aesthetic judgment. To take a
simple example, a particular piece of music may ‘afford’ a listener the possibility of aesthetic appreciation in terms
objective features (e.g., order, symmetry) that have been found to correlate with perceived beauty [169]. But whether
this impression is rated highly depends on the individual listener’s criteria for aesthetic value: some listeners may
regard the perception of beauty as essential to the value of an art object, whereas others may regard it as peripheral
at best (Fig. 2b). It is not that some listeners fail to detect the perceptual features, it is simply that the features are
‘discounted’ in the aesthetic judgment.
3.2.4. A preliminary set of criteria
Further research is urgently needed to map the criteria that are most influential on judgments. I propose that listen-
ers’ aesthetic criteria for music will tend to include – but not be limited to – broad dimensions related to the following
concepts (most of which received high ratings in the survey study by Juslin and Isaksson [101]):
Beauty: Older theories posited that ‘all art aims at beauty’, but “there is a marked tendency to abandon the old
concepts of beauty as the sole criterion of good art” [129, p. 490]. Lorand [138] admits that beauty has receded, or even
disappeared, from contemporary aesthetic theory, but claims that it is “as relevant now as it was at the time of Plato
and Kant, simply because it has never ceased to be of interest in everyday life”. This may be especially true for music.
Indeed, Juslin and Isaksson [101] observed in their survey study that listeners regarded ‘beauty’ as one of the most
important criteria for their choice of music, and this was particularly true for musicians. ‘Beauty’ was also a primary
factor in a survey study of verbal associations to music [84]. Gabrielsson’s study [57] of peak experiences with music
included several references to percepts of musical beauty. But what, exactly, is beauty, and how can it be explained?
Most modern analyses of beauty adopt an interactionist view on beauty, compatible with the psychophysical principle
outlined earlier, which states that beauty emerges from a relationship between the perceiver and the object, rather
than from ‘objective’ features of the object or ‘subjective’ features of the perceiver.11 Perception of beauty has been
linked to numerous characteristics of an object such as symmetry, balance, proportion, clarity, order, figure-ground
contrast, and the absence of extremes (e.g., [50,169]). The most influential attempt to explain the effects of these
features on perceived beauty is the perceptual fluency hypothesis (e.g., [170]), which states that the more fluently
the perceiver can process an object, the more positive is the response. All of the features mentioned above have in
common that they enhance the perceptual fluency. Their effects reflect innate principles for stimulus organization,
11 This account rejects the claims by some theorists (e.g., [7, pp. 141–142]) that aesthetic value could be ‘objectively defined’.
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whole story. Indeed, another notion is that listeners “are responding to the beauty in the music’s expressive character”
[7, p. 108], which suggests that the criterion of ‘beauty’ is sometimes conflated with another criterion – ‘expression’.
“The authentic expression of essentic form is experienced as ‘sincerity’ ” [27, p. 60], and such purity of expression
“also turns out to be beautiful” (p. 54). Still, even this aspect may be related to perceptual fluency: The closer to the
‘ideal’ form an expression is, the more fluently the emotion recognition will proceed.
Expression: A recurrent idea in the literature is that art is expressive (e.g., [134]). In other words, it can ‘express’,
‘represent’, ‘signify’ or ‘refer to’ something else beyond itself; and that ‘something’ – the ‘content’ or ‘meaning’
– is regarded by many as a crucial aspect of aesthetic value. The nature of the content has been the focus of much
debate – even if we limit ourselves only to expression in music. Indeed, throughout history, music has been regarded
as expressive of motion, tension, human character, identity, religious faith, and social conditions; though the most
common hypothesis is that listeners perceive music as expressive of emotions [58]. Research confirms this notion.
For instance, in a study by Juslin and Laukka [103], 141 participants were asked what, if anything, music expresses.
They were required to tick any item that seemed reasonable from a list of alternatives, and could also add their own
alternatives. (The list was based on a thorough survey of the literature on expression in music.) The results indicated
that, although there were individual differences with regard to most alternatives, there was complete agreement (100%)
among listeners that music expresses emotions. Further, 76% of the listeners reported that they ‘often’ perceive music
as expressive of emotions (for similar data in a study of performers, see [137]). Expression in music reflects a large
number of musical features, shaped by both composer and performer, which have been extensively mapped in previous
research [96, Table 1]. Interviews suggest that audiences prefer the most expressive musicians [10], and expression is
one of the main criteria by which music performances are formally assessed [143]. In the survey study by Juslin and
Isaksson [101], expression was rated as the most important criterion in judging the aesthetic value of music amongst
both musicians and non-musicians (see Fig. 2).
Novelty: Artists often strive to create something new in their work. Indeed, most definitions of creativity involve
some reference to ‘novelty’ or ‘originality’, frequently combined with the requirement that it should be ‘valuable’
or ‘useful’ [189]. While some degree of novelty is probably expected in most accounts of art, the desire to create
something new – even at the expense of other criteria represented here – arguably reached a peak during the 1950s,
with the modernistic avant-garde concept and its obsession with anything novel and original [35]. Berlyne [5] argued
that a novel artwork is interesting because it falls between the perceiver’s existing categories, creating ‘uncertainty’
and ‘conflict’ between competing categorizations and interpretations. He distinguished between ‘short-term novelty’
(contrasts with recent experience), ‘long-term novelty’ (novelty within a longer timespan) and ‘complete novelty’
(e.g., encountering a new object). All three types may readily be observed in music: novelty within a piece; novelty
from a music-historical perspective; or entirely novel styles or instruments. Survey data suggest that originality retains
an important role in aesthetic judgments among today’s music listeners [101], but it does not seem to be the most
important criterion (see Fig. 2). And, as observed by Clarke [24], not all music performance takes creativity as its
goal. It is more plausible to describe music performance in terms of a continuum, from ‘interpretation’ to ‘innovation’.
The same applies to composition, but here the demands for novelty are arguably far greater. One aspect of novelty
that has been operationalized and tested is ‘melodic originality’ [188]. Melodies that score high in melodic originality
sound more novel, unpredictable, and interesting. However, because of ‘habituation’, “each generation of composers
feels compelled to produce work that overcomes habituation to a given level of originality” (p. 214). Indeed, even
individual composers tend to steadily increase their use of originality, as their careers progress. However, as far as
aesthetic judgment in music experience is concerned, it is the listener’s subjective sense of novelty that is decisive for
the outcome (cf. [75]), which in turn is influenced to a great extent by knowledge and experience [72].
Emotion: It has often been suggested that art should arouse emotions in the perceiver (e.g., [182, p. 9], [201]),
particularly in music (the renowned violinist, Yehudi Menuhin, settled for no less a goal than “to move an audience”
[144, p. 413]). This view is implicit in the Ancient idea that art may bring ‘catharsis’, “the purification of the soul
through affective experience” [30, p. 47], and also in the assertion that art involves ‘aesthetic pleasure’ or ‘enjoyment
for its own sake’ [82]. Robinson [172] claimed that a good criterion for successful Romantic expression is the arousal
of “appropriate emotions” in the listener (p. 380), and emotional arousal was an important aspect of Berlyne’s [6] New
Empirical Aesthetics, which involved the explicit assumption that an art object is designed to ‘arouse’ the perceiver
somehow. However, it needs to be acknowledged that some listeners regard the emotions aroused by a piece of music
(if any) as irrelevant to the aesthetic value of the music. And Hanslick [69] famously denied that music’s ability to
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safe to conclude, therefore, that the relationship between aesthetic judgment of music and emotion is a complex and
controversial one, and this relationship is, of course, at the heart of the present discussion (see Sections 3.3 and 4.1).
Survey data indicate that many ‘ordinary’ listeners do consider the music’s ability to arouse emotion to be a very
important criterion for its aesthetic value (Fig. 2), though the precise nature of these emotions has been a matter of
some debate (see Section 1.2).
Skill: Humans cultivate, recognize, and admire technical artistic skills [48], and this form of appreciation applies
to musical skills as much as to any other art form. Thus, for instance, several respondents in Gabrielsson’s [56] SEM
study referred to “the qualities of the performance, such as the performer’s skill” in explaining their response (p. 568).
Sloboda [194] discussed the case of virtuosity as a source of emotion. For instance, we may ‘marvel’ with amazement
or awe at the exceptional speed with which a pianist is able to play a difficult passage, or we may admire a brilliant
composer’s use of the medium. The emphasis on skill in artistic endeavors is so ingrained that many people tend to
discount works of art that weren’t difficult to create (i.e., that did not require special skills): ‘I could have done that
myself’. In a musical context, the notion of ‘skill’ has broadened from its original focus on composing and physically
performing music to include also production skills and ‘recycled’ music played by ‘machines’. However, any piece of
music considered ‘a great work of art’ is likely to ‘invite’ an attribution of great skill to its creator. Musical skills may
be discernible in separation from other criteria (e.g., technical abilities), or may be more or less ‘inferred’ from other
criteria in hearing the music (e.g., the ability to perform expressively or to write beautiful melodies).
Message: Art usually implies the conveying or communicating of an idea [133]. For instance, the artist might
intend to convey a certain message or not; or the perceiver might perceive a certain message or not. Some scholars
would suggest that the value of a work of art depends on whether the intended message is detected by a perceiver
[169], but others would probably dispute this. In any case, it is important to note that an art work’s potential to
convey referential information to the perceiver is separate from the question of whether the art work was made with
a particular intention. Hence, a listener could judge the aesthetic value of a piece of music in terms of it having
a certain ‘message’, regardless of whether the music was in fact composed with that message in mind. Whenever
we search for the underlying meaning of the music (for an example, see [30, p. 49]), we are effectively applying a
conceptual approach to art [182]. A listener’s subjective sense of understanding of the musical ‘message’ may lead
to a feeling of ‘cognitive mastering’ [129] or an appreciation of the ‘wittiness’ of the work [134]. The notion of
communication has been fairly controversial amongst music theorists (for a discussion, see [95]), but evidence from
survey studies strongly suggest that many performers and listeners do conceive of music as a form of communication
[103,137], though the contents of this communication (i.e., the message) remains a matter of debate. The point is that
some listeners will judge the aesthetic value of music in terms whether they can discern a clear ‘idea’, ‘message’, or
‘concept’ in the piece. In many cases, this process will be aided by knowledge about the piece or artist involved. If the
music in question contains lyrics, this may further contribute to the assessment of the message criterion (for examples
of the role of lyrics in strong experiences with music, see [57, pp. 432–435]).
Style: Style refers to the distinct manner in which an act is performed or an artifact made, or ought to be performed
and made [63]. Artistic objects and performances satisfy ‘rules of composition’, which place them in a recognizable
style. An artist often tries to create something novel (see the Novelty criterion). In doing so, the artist will implicitly
or explicitly establish a new set of ‘rules’. If other artists see these ‘rules’ as valid for themselves, they will also apply
these in their works. The resulting works of art then take on that ‘style’. The notion of style could also be applied at
the individual level, however. Leder et al. [129] go so far as to suggest that, “nowadays, an artist’s success is mainly
due to a recognizable and distinctive artistic style” (p. 491). Styles are, however, necessarily ‘fuzzy’ categories. The
classification is slightly arbitrary, style categories often overlap, and categories may come and go over time [72]. Even
so, there is clearly some substance to the notion of artistic style in music. Composing music within the boundaries of a
specific style creates coherence; it places the music within a specific historical and social context; and it gives listeners
a frame of reference for understanding the music. Musical understanding may contribute to a sense of ‘mastery’ in
the listener, and may explain the preference-for-prototypes tendency observed in previous studies. More specifically,
it has been reported that listeners will appreciate the most those musical themes that are ‘prototypical’ of a particular
style [141]. Indeed, Simonton [188] suggested that listeners with lots of experience with classical music will eventually
learn to identify even the distinctive styles of specific composers, presumably by relying on minor encoding habits
(e.g., distinctive ways of constructing thematic material [153]). Needless to say, style appreciation depends heavily on
knowledge, which may be implicit or explicit in nature. Furthermore, Leder et al. [129] argue that style may be one
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of a work of art as belonging to a non-preferred style may terminate further aesthetic processing. Hargreaves and North
[72] note that the idea that some styles can be considered as somehow more or less ‘serious’ than others is “highly
dubious” (p. 535), but it remains plausible that the aesthetic judgments of some listeners are influenced not only by
the perceived degree of adherence to a given style, but also by whether the style itself is a preferred one or not.
The sublime: The meaning of the term ‘sublime’ is complex and has also changed over time (cf. [7]). It has some-
times been used more or less interchangeably with beauty, but certain authors have suggested that the sublime and
the beautiful are distinct qualities, even if they often occur together [18]. The sublime refers to a certain aesthetic
quality that evokes ‘awe’ in the perceiver, a sense of being overwhelmed or overpowered by an object. It is aroused
by “a particularly magnificent, large, or powerful object or event”, which might be ‘natural’ (e.g., mountains, thun-
derstorms, the raging sea) or made by humans (e.g., buildings, works of art) [7, p. 9], usually linked with ‘feelings of
insignificance before this great work of art’. Many authors link the quality of the sublime to fear [81], as long as the
terror is ‘not too proximate’. Thus, Burke [18] considers it an overwhelming emotion evoked by a glimpse of infinite
perfection of the divine, ‘a sort of delightful horror’. Haidt and Seder [68] define awe as “reverential or respectful fear”
in response to “vastness” – usually something physically vast, but also things with “vast power, genius or complexity”.
Not every listener appreciates being overwhelmed by music, however. Hence, ‘the sublime’ is not rated highly as a
criterion by all music listeners (Fig. 2). Some examples of the sublime in music experiences are given in [57]. The
sublime might be linked to musical features such as complexity, loudness, and beauty. It appears generally agreed
that experiences of awe to sublime artworks are rare (cf. [81,97,117]), but such unusual experiences may still help to
motivate people to seek out new aesthetic experiences.
An aesthetic judgment might be initiated by a salient percept in any of the above dimensions, but once the evaluation
of one criterion has started, other criteria might be evaluated as well. It is not assumed that the aesthetic criteria are
‘orthogonal’ to each other, but rather that they (like most variables in the ‘real’ world [15]) are more or less correlated
with one another – positively or negatively. For example, conformity to style rules might be positively correlated with
beauty – as ‘prototypicality’ could influence perceptual fluency – but may be negatively correlated with novelty. The
obvious implication is that a work of art cannot be all things to all people all the time. However, because music is
considered to be the temporal art par excellence, music may be better able to alternate between satisfying different
demands at different moments in time, than, say, a visual work of art. In addition, all of the criteria above are likely to
involve some unique variance that can be captured in music-judgment studies.
The kind of criteria that a listener applies to a piece of music might depend on expertise, such as music education.
Cupchik and Laszlo [34] proposed that ‘naïve’ perceivers adopt a more ‘direct’ mode of reception, whereas ‘experts’
adopt a more ‘cognitive’ reception. I take this to mean that non-experts rely to a greater degree on sensory and
perceptually-based criteria (e.g., ‘beauty’), whereas experts rely to a greater degree on knowledge-based criteria (e.g.,
‘style’ or ‘message’). Knowledge enables the perceiver to form expectations. This helps to interpret the artwork and
direct attention to its salient features [62]. Aesthetic sensitivity may require some information about the art-historical
context [17].
Based on studies of human judgment that involve multiple cues (for a review, see [12]), we might expect judges to
generally use a relatively small number of criteria (due to limited working memory capacity). Although the precise
number of criteria used may vary among individuals (Fig. 2), a tentative estimate is that it ranges from 1 to 10,
typically hovering around a handful. Given the knowledge-based nature of many criteria, one may also hypothesize
that ‘experts’ tend to use a larger number of criteria, and, in particular, are better able to articulate their criteria, than
are ‘novices’. They might also be more consistent in their use of the criteria [12].
The present approach assumes that aesthetic judgments of music are mostly determined by the outcome of eval-
uations of specific criteria. However, as McPherson and Schubert [143] have noted, any music evaluation will be
affected by a number of additional factors that impact on the reliability or consistency of the evaluation (p. 62). For
instance, various contextual factors such as visual impressions, audience support, order effects, and stereotyping can
all influence aesthetic judgments of music. Such extraneous variables may affect which criteria become the focus of
attention, among other things.
An interesting question is whether music involves a unique set of criteria, as compared to the other arts. The present
framework presumes that there is a great deal of ‘overlap’ in aesthetic judgments across various media, even though
the relative weighting of the criteria may differ (e.g., the ‘mimetic’ approach to art is arguably less common in music,
than in the visual arts). However, some of the variables studied in the New Empirical Aesthetics [6] are not regarded
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effect’ can be accounted for by the Evaluative Conditioning mechanism discussed earlier [207], and do not really
address music ‘as art’. Tempo (or speed) is similarly not regarded as a proper basis for aesthetic evaluation, although
tempo is of course indirectly implicated in the ‘Expression’ dimension, as involved in the expression of emotion in
music [107]. Nonetheless, an object’s speed or familiarity are not by themselves sufficient grounds for inviting an
aesthetic judgment, as defined here. It remains an open question whether earlier studies in the field have insufficiently
distinguished between ‘aesthetic judgment’ and (mere) ‘preference’ (Table 1) when exploring the effects of various
stimulus variables (see Section 3.2.5).
3.2.5. From aesthetic judgment to emotion
What is the relationship then between aesthetic judgments and emotions? The present account assumes that aes-
thetic judgments will not necessarily arouse an emotion, but that they will do so when (at least) one of the evaluative
criteria reaches a certain level. (This is consistent with Fechner’s [51] notion of ‘aesthetic threshold’.) Thus, for ex-
ample, a piece of music judged as merely ‘pleasing’ to the ears may simply be registered as that, without evoking an
emotion. However, a piece judged as extraordinarily beautiful may indeed evoke an emotional reaction. Research by
Höfel [79] suggests that it is feasible to operationalize the concept of ‘aesthetic threshold’ for individual perceivers of
works of art.
Fig. 1 illustrates, in a highly simplified and schematic fashion, different ‘overall’ outcomes of the aesthetic judg-
ment process, as it relates to ‘preference’ and ‘emotion’. If the judgment process indicates that, on balance, the music
is ‘good’, this will result in liking (preference). Conversely, if the process indicates that the music is not so good, it
will result in dislike. For both of these cases, no emotion is necessarily aroused,12 unless one of the other mechanisms
has been activated during the listening process. If, however, the result of the judgment is that the music is judged
as extraordinarily good (or bad), overall or on at least one of the criteria, an emotion will be aroused in addition to
the preference (with the valence determined by the outcome of the aesthetic judgment). Assessments with respect to
particular criteria occur in a continuous fashion, but judgment outcomes will occur as ‘read-out’ episodes at certain
points in time (e.g., ‘cued’ by particularly significant moments in the music, such as the ending of a piece or an im-
provisation, or the moment when a decision has to be made about buying a CD or leaving a concert). These judgment
outcomes may be subject to updating as new ‘evidence’ comes along during continued listening to the music. Re-
search in event perception may offer clues to how the segmentation of events culminates with judgment outcomes at
crucial event boundaries [203].
In the absence of any emotions aroused by the BRECVEM mechanisms, preference, emotion and aesthetic judg-
ment will be consistent with each other. Consider, however, the possibility that a piece that is judged as being of low
aesthetic value by the listener does arouse a positive emotion through a psychological mechanism such as Evaluative
conditioning. In such a case, emotion and aesthetic judgment will end up contradictory, with ambivalent feelings as a
result (discussed further in Section 4.1).
I submit that, for ‘engaged’ music listeners [123], including musicians, music preferences will largely reflect aes-
thetic judgments of music. For less ‘engaged’ music listeners, however, it seems plausible that music preferences will
commonly be based on other factors (including positive emotions evoked through the BRECVEM mechanisms), ef-
fectively by-passing any aesthetic judgment, as defined here (e.g., ‘I prefer this music because it makes me feel good’).
Music preferences may be based on any number of reasons, of which emotion and aesthetic judgment are two distinct
possibilities. But music preference requires neither of these processes. In this approach, then, aesthetic judgments
always lead to preference (like or dislike), whereas preferences are not always based on aesthetic judgments.
The above account presumes that preference, emotion, and aesthetic judgment are independent to some degree (for
a discussion, see [105, pp. 634–637]). Empirical evidence of a dissociation between (aesthetic) quality judgments
of music and preferences were reported by Hargreaves, Messerschmidt, and Rubert [70]. In their investigation, both
musically trained and untrained listeners gave higher ratings of quality to classical pieces than to popular pieces,
but this pattern was not found for ratings of liking (i.e., preference). Evidence of a dissociation between aesthetic
judgments and arousal of emotion was obtained in a questionnaire study by Thompson [200], which explored listeners’
12 Because emotion is not mandatory in this judgment process, the present approach differs from previous views that have defined aesthetic
experiences as ‘intense’ [116,165]. According to the present view, an aesthetic experience can also be relatively calm and contemplative, if the
judgment outcome is merely liking.
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the performance (aesthetic judgment) and their own emotional reaction. (Their enjoyment of the musical event was
better predicted by their emotional engagement, than by the perceived quality of the performance.)
Thus, the present framework postulates that an aesthetic judgment can lead to both liking (i.e., preference) and
emotion. Liking (or disliking) is a mandatory outcome, whereas emotion is a possible additional outcome. Previous
studies of aesthetic judgments in music have primarily focused on liking (e.g., [72]), but here the focus is on the
emotions that may occur as a result of an aesthetic judgment. One can assume that partly different emotions are
aroused by aesthetic judgments based on different criteria. A few examples may suffice to illustrate this point. Novelty
in the music may surprise the listener [6], which may be followed by interest if the music is comprehensible [183].
‘Cognitive mastering’ of a complex musical structure leads to satisfaction [129]. Beautiful objects ‘invite’ aesthetic
contemplation and reward it with pleasure [7, p. 40]. Skill in a musical performance could arouse admiration in the
listener ([78, p. 199], see also [81]), or, if the performer’s skill is exceptional, it might arouse wonder. If music with
both great beauty and physical grandeur is heard in a ‘colossal’ performance setting, such as a medieval cathedral,
it could arouse awe [117, p. 37]. More generally, we will enjoy pieces of music that are highly consistent with our
aesthetic values [185].
Not all aesthetic judgments will evoke positive emotions, however. Scruton [178] argues that an artwork can fail in
two ways: it may fail to interest us (which I would regard as a failure to invite an aesthetic attitude) or it may invite
an interest of which we disapprove (which I would interpret as a completed aesthetic judgment process resulting in a
primarily negative outcome: see Fig. 1).
3.3. Interactions with BRECVEM mechanisms
The present account assumes that emotions may (a) simply co-occur with aesthetic judgments (being activated
independently through one of the BRECVEM mechanisms) or (b) follow as a direct result of an aesthetic judgment.
The former emotions have been referred to as ‘everyday emotions’, the latter as ‘aesthetic emotions’ (see Fig. 3). The
context of music listening will often help to determine which of these types of emotions will occur (see Section 3.1).
It needs to be reiterated that the distinction is based on the underlying causal process, rather than on the resulting
emotions per se. For example, interest can be an ‘everyday emotion’ or an ‘aesthetic emotion’, simply depending on
how it was aroused. Because several processes involved in the emotion induction are implicit in nature, it’s possible
that listeners occasionally ‘misattribute’ an emotion aroused by one of the BRECVEM mechanisms (i.e., an ‘everyday
emotion’) to an aesthetic judgment on a conscious level that happened to occur at the same time, thus creating the
(false) impression of an aesthetically-motivated emotion.
If this account is largely correct (i.e., that an aesthetic judgment might occur independently of other emotion-
induction mechanisms), it seems pertinent to ask whether the different types of mechanism might influence each
other. Spinoza [196] regarded emotions as ‘states that make the mind inclined to think one thing rather than another’.
Thus, emotions aroused by the BRECVEM mechanisms outlined earlier may influence or ‘bias’ aesthetic judgments
by their highlighting of some features of the music rather than others. This would be one example of a more general
principle of ‘affect-as-information’ – the notion that people often use feelings to guide beliefs and judgments [52].
Therefore an important principle of the expanded framework is that the activation of a BRECVEM mechanism, and
its associated emotion, may ‘inform’ an aesthetic judgment indirectly related to the mechanism (see Fig. 3).
Activation of the Contagion mechanism, which reflects the mainly iconically-coded emotional expression of the
music, can inform aesthetic judgments in terms of the ‘expression’ criterion, highlighting to the listener that the music
is expressive. Activation of the Musical expectancy mechanism, which reflects deviations from stylistical expectations,
may inform the listener’s judgment of the music on the ‘novelty’ criterion (and also, perhaps, the ‘style’ criterion).
The brain stem reflex mechanism, which responds to ‘extreme’ acoustic features such as loudness, may inform the
listener about the power and vastness of the music, as linked to the ‘sublime’ criterion. And perhaps the Visual imagery
mechanism may inform the listener’s judgment of the underlying ‘message’ of the music, by means of analogy and
metaphor.
Moreover, the activation of any of the seven BRECVEM mechanisms, along with the ensuing emotion, might
inform the ‘emotion’ dimension; that is, indicating an aesthetic value in terms of being able to arouse emotions, at
least if emotion is part of the listener’s subjective criteria. Another possible effect of emotion on aesthetic processing
is that positive emotions can lead a listener to process the music more ‘holistically’, whereas negative emotions will
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him or her to process it more ‘analytically’ (cf. [129]). This could have an effect on the number or type of criteria that
are brought to bear on a piece of music.
Conversely, if the listener adopts an ‘aesthetic attitude’ to a piece of music, his or her criteria for aesthetic value
and their relative weighting may have a bearing on whether the music will arouse emotions through any of the other
mechanisms, by influencing the listener’s attention during the actual listening to the music. (For example, the aesthetic
framing of a concert with classical music might invite an aesthetic attitude that makes the listener focus on the criterion
‘expression’, which then will increase the chance that the Contagion mechanism is activated.)
Finally, one can envisage ‘everyday emotions’ and ‘aesthetic emotions’ to occur together and ‘reinforce’ each
other in some circumstances, but to more or less ‘interfere’ with each other in others. Thus, for instance, an extremely
negative aesthetic judgment of a piece of music might ‘over-rule’ a potential (positive) emotional response aroused
by other induction mechanisms, primarily for mechanisms involving ‘higher’ cognitive processes. Yet, some other
‘low-level’ mechanisms (e.g., conditioned responses) might remain ‘immune’ to such quality judgments, due to their
‘modular’ nature (Table 2: see also Section 4.1).
4. Discussion
4.1. Reaping the benefits: Implications of an expanded framework
This review has presented a multi-level framework of emotions that might help to explain the occurrence of ‘mixed’
or ‘conflicting’ emotions such as a bitter-sweet combination of joy and melancholy (e.g., a piece could make a listener
happy through emotional contagion, but at the same time make the listener sad due to episodic memories associated
with the piece). Indeed, interactions between multiple mechanisms, and the complex emotions they produce together,
could explain why some scholars have been inclined to postulate ‘unique’ or ‘music-specific’ emotions, as pointed
out by Patel [157] (see also Section 4.2).13
13 The wide range of mechanisms and their interactions that might be involved during a musical experience is consistent with Perlovsky’s [159]
theory that musical emotions may serve the function of restoring a balance between conceptual differentiation and synthesis (‘wholeness’) in human
consciousness.
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that the old theory did – as well as new ones. The extended framework retains all the BRECVEM mechanisms and can
therefore account for the same phenomena as the previous framework could. But what is gained by adding aesthetic
judgment as a separate and distinct type of emotion-induction mechanism in the framework? Most clearly, the novel
framework may account for ‘aesthetic emotions’, which reflect aesthetic judgments of music. In addition, I will argue
that the extended framework can account for several other interesting phenomena in emotional responses to music.
One phenomenon that has been much discussed in the field is the so-called ‘pleasurable sadness’ experienced with
regard to music [132]. More specifically, it has been noted that people tend to avoid experiencing sadness in real life,
but that they somehow find the experience of sadness pleasurable in music listening. This (apparent) paradox can be
addressed in several different ways.
Kivy [113] would presumably claim that music listeners do not experience any sadness at all – they simply perceive
sadness expressed in the music, and confuse emotions perceived with emotions felt. If they experience an emotion, it is
not sadness. Indeed, recent findings suggest that music with a sad expression14 can arouse several other emotions in the
listener, including nostalgia, peacefulness and wonder (see [100,205]). In such cases, there is no paradox to explain.
(It’s not odd that music that arouses positive emotions is experienced as pleasurable – even it features a sad expression,
e.g., minor mode, slow tempo, low pitch, and descending contours.) However, while Kivy’s hypothesis can perhaps
account for some cases of reported ‘pleasurable sadness’, there is now evidence that music with a sad expression
can arouse genuine sadness in listeners [100,204], and that some sadness-arousing music may be experienced as
pleasurable nevertheless [83,205]. Thus, it seems, the paradox remains.
A different account, offered by Huron [83], is that the aroused sadness will trigger adaptive physiological responses
(e.g., the release of prolactin) that will counter-act the painful nature of the sad emotion. The pleasure experienced is
due to the consoling and comforting effect of hormones. While there may be some truth to this notion, the account
seems insufficient in two ways. First, the physiological effect is actually an ‘after-effect’, and so there is no ‘pleasur-
able sadness’, there is only pleasure following sadness. (If that turns out to be the case, reducing the time lag between
a brief exposure of the music and the self-report would allow only the ‘pure’ sadness to occur, before any ‘after-effect’
has occurred.) Like with Kivy’s hypothesis, there’s no real ‘paradox’ here, only a series of events. But, second, if that’s
the case, then why do we not attempt to experience sadness to any other event or object in everyday life, in order to
obtain a similar ‘after-effect’? Huron’s account arguably fails to address how music is special in this regard, which is
what many scholars have claimed [132].
Schubert [177] offered a theory that is better able to account for the special nature of music (or art, more gener-
ally). He follows Berlyne’s [6] suggestion that, “in stimulus situations classifiable as art, there are cues that inhibit the
aversion system” (p. 93). Based on a neural model, Schubert suggests that an aesthetic context will activate a node
in the neural network that inhibits the displeasure center of the brain. Pleasure then arises from the mere process of
activation. (If this were true, one wonders, how would the listener know that what he or she is feeling is ‘sadness’?)
However, this account appears inconsistent with recent findings from a study by Vuoskoski et al. [205], which indi-
cated that experienced sadness to pieces of music was rated as pleasurable to some degree, whereas responses to scary
music were rated as only unpleasant. If dissociation from displeasure takes place in an aesthetic context, Vuoskoski
and coworkers ask, why is not ‘scary’ music pleasurable also?
The present framework offers another account, which may be more compatible with the above findings. The appar-
ent paradox can be explained in terms of an interaction between two of the mechanisms, the Contagion mechanism
and the Aesthetic judgment mechanism. On this view, listeners do indeed experience ‘genuine’ sadness – resulting
from the Contagion mechanism – but they also experience pleasure which results from the perceived beauty of the
music. If this hypothesis is correct, there is actually a ‘mixed’ emotion of sadness and pleasure. It is not that the
sadness per se is a source of pleasure, it only happens to occur together with a percept of beauty. Levinson [135] notes
that, because life itself has a ‘mixed’ character with happiness and sadness, good things and bad, music that reflects
this bitter-sweet or poignant quality will move us the most.15
14 The frequently used term ‘sad music’ is far too imprecise: Does it refer to (a) music with a sad expression, (b) music that arouses sadness in the
listener, or (c) both?
15 Part of the beauty may reside in the expression of the music. There is some indication that music with a sad expression is perceived as more
expressive than music with other emotional expressions [91, p. 246].
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listener is exposed to a piece of music that is sadness-arousing, although not aesthetically rewarding for the listener.
Sadness-arousing capacity and aesthetic attractiveness need to be manipulated independently in a factorial design, in
order to dissociate the aesthetic judgment from the aroused sadness. If the music evokes sadness, but is otherwise
perceived as ‘ugly’ or ‘terrible’, the apparent ‘pleasure’ associated with the ‘sadness’ should disappear.
One attractive feature of this account is that it might help to explain the ‘unique’ context of music vis-à-vis other
sadness-arousing phenomena in everyday life (‘appreciating beauty’), and that it makes predictions about when sad-
ness will be combined with pleasure as well as when it will not. In addition, by explaining the so-called ‘pleasurable
sadness’ in terms of a ‘mixture’ of two emotions, it avoids the rather problematic assertion that an emotion that is
per definition ‘negative’ in valence (i.e., sadness) is experienced as ‘positive’, in which case the experienced state
arguably fails to meet a basic criterion for sadness.
The present framework can also account for many other examples of ‘mixed’ or ‘conflicting’ emotions to music.
One intriguing example is what we could call ‘guilty pleasures’ in music listening, which may occur when one
experiences a positive emotion to a piece of music one judges to be of a poor aesthetic quality. It may also account
for a type of experience reported by Bicknell [7] and others, where one is ‘seeing through’ a manipulative attempt to
evoke emotions in ‘cheap art’, and still cannot help but being affected. In both cases, an explanation can be sought
in the interaction between multiple mechanisms. Simply put, mechanisms of an ‘implicit’ nature (e.g., evaluative
conditioning) could be ‘immune’ to negative judgments concerning aesthetic value.
Finally, the framework may perhaps explain the prevalent attitude among philosophers of art that an aesthetic
response should be a ‘detached’ or ‘distanced’ consideration of an art object, which does not let emotions ‘come in
the way’ [105]. This common view can be understood in terms of the present framework as a consequence of the
fact that any emotions aroused by the seven BRECVEM mechanisms (see Section 2.2) could influence the aesthetic
judgment, and so potentially ‘bias’ that judgment: “A listener who is often deeply moved by music is not necessarily
a good judge of that music’s merit” [7, p. 123]. Even if the aesthetic judgment itself would result in an emotion, that
emotion would be a more ‘true’ reflection of the listener’s aesthetic criteria, than a judgment ‘inflected’ by emotions
via other mechanisms – at least if the listener does not view ‘emotion’ as one of the key criteria for his or her
aesthetic judgment (e.g., Section 3.2). Huron [82] suggested that “the disembodied, non-utilitarian notion of aesthetic
pleasure posited by Kant cannot easily be reconciled with biology” (p. 157). However, in the present approach, the
‘disinterested perception’ discussed by Kant and other philosophers simply refers to an aesthetic judgment unaffected
by emotions aroused by the BRECVEM mechanisms.
4.2. The hurdles ahead: Problems for a multi-level theory
The BRECVEM model is an example of a multi-representational approach to the information-processing involved
in emotional reactions to music. Such an approach has both strengths and weaknesses. As noted by Dalgleish [36],
a multi-level theory buys the researcher increased explanatory power, though the theory also becomes more com-
plex and difficult to understand. This is clearly the case with the present framework. In defense, however, I quote
Brunswik’s [14] insistence that we deal with the phenomenon under investigation “on an adequate level of complexi-
ty” (p. 1). If musical emotions are multiply determined, then this is what we shall have to deal with as researchers.
One crucial implication of the present framework for future research is that, because many of the processes and
mechanisms are ‘implicit’ in nature and could occur in parallel, researchers cannot rely merely on phenomenological
report or introspection to explain musical emotions. (The music experience is the thing that needs explaining, rather
than being that explanation.) Most of what goes on in the causal process might, in fact, not be consciously available.
Silvia [183] notes that “perceived causality and true causality diverge”, since “processes irrelevant to causality influ-
ence the attributions that people make”: “people tend to attribute causality to salient stimuli, even when salience is
unrelated to the effect” (p. 134). Hence, reports of music experience may sometimes lead us astray. A case in point is
the recurrent notion that there are ‘unique’ emotions had when, and only when, we hear music. Researchers support-
ing this idea have so far been unable to come up with emotional states that occur only in reaction to music. But if the
emotions are not ‘unique’, why do we experience music, or art more generally, as so special? The short answer is that
the special nature of aesthetic experience comes from all the other aspects of our conscious experience, apart from any
emotion. The descriptive system for music experience developed by Gabrielsson [56,57] illustrates that such experi-
ences can comprise physical, behavioral, perceptual, cognitive, existential, and developmental aspects, in addition to
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musical experiences unique are truly non-emotional aspects such as the conscious perception of musical structure or
form and its dynamic changes over time, or conscious thoughts and reflections on the artwork and one’s own response
to it. However, the underlying causes of any emotion that might occur are not necessarily related to these conscious
impressions. This implies that to study underlying mechanisms, we will have to rely on experimental methods where
specific mechanisms are manipulated so as to produce immediate behavioral effects in listeners. Being able to predict
and control aroused emotions in terms of specific mechanisms is the ultimate evidence of a valid process-description.
The above reasoning suggests that we must create experimental paradigms that reliably arouse specific emotions
in listeners, through each of the mechanisms described in previous sections. To separate the effects of the different
mechanisms, one needs to be able to activate as well as suppress specific mechanisms in each case, by manipulating
various aspects of the music, the listening situation, and the listener. This may be done in at least three principal ways:
Firstly, one might select or manipulate pieces of music in such a manner as to provide or withhold the information
required for a certain mechanism to be activated, while leaving or removing other information (the principle of infor-
mation selection). Secondly, one can design the specific test procedure in such a way that it will prevent the type of
‘information-processing’ required for a mechanism to be activated (the principle of interference). One can for instance
give listeners a task that recruits attentional resources to such an extent that visual imagery, also dependent on these
resources, will be made impossible. Another possibility could be to use a neurochemical interference strategy; for
example, it has been shown that blocking of a specific class of amino acid receptors (NMDA) in the lateral amygdala
can interfere with the acquisition of evaluative conditioning (e.g., [146]). Yet another form of interference involves
the use of transcranial magnetic stimulation [155]. By disrupting brain activity at crucial times and locations, one
may prevent specific mechanisms from becoming activated by a musical stimulus. Thirdly, one can manipulate the
listener, by creating specific memories during the test procedure, prior to presenting the ‘target’ stimulus (the principle
of procedural history) to enable study of mechanisms such as evaluative conditioning and episodic memory.
In addition, converging evidence from multiple sources is required to draw conclusions about specific mechanisms
being involved in particular instances. That is, in addition to self-reports of evoked emotions (which one should
be able to predict), one may need post-hoc self-reports regarding mechanisms (diagnostic questions), physiological
measures and facial expressions, and the use of systematic control conditions that can help to rule out alternative
explanations. Preliminary findings suggest that it may indeed be possible to activate particular mechanisms through
experimental paradigms [100], but interactions between BRECVEM mechanisms and aesthetic judgments have yet to
be investigated.
When it comes to empirically exploring candidate-criteria for aesthetic value (Section 3.2.4), we may need to
break down the domain in more manageable parts [22]. That is, it may be necessary to ‘map’ the characteristics of
separate aesthetic criteria, similarly to what has been done with various BRECVEM mechanisms (e.g., [88,100,198]).
Empirical research so far has focused primarily on the beauty criterion, for instance investigating the perceptual [170]
and neural [87] correlates of beauty. However, as important as beauty might be, it does not exhaust the criteria that
are relevant to an understanding of aesthetic judgments of music. Sooner or later it will be necessary to examine how
various criteria jointly contribute to aesthetic response, for instance by means of judgment studies (cf. Section 3.2.3),
using a combination of systematically varied and real performances of music. Which criteria are used by listeners?
How are they weighted? What are their ‘function forms’ (e.g., linear, quadratic)? How reliable are the judgments? How
might individual differences be explained in terms of background variables, such as expertise? An important issue is
whether listeners’ self-reported aesthetic criteria will correspond to their judgment policies in actual judgments (given
that some processes might be implicit in nature). Table 2 offered hypotheses concerning the characteristics of each
BRECVEM mechanism. It is not yet possible to present a detailed set of hypotheses for various aesthetic criteria,
mainly due to a lack of relevant studies, but developing such hypotheses certainly appears feasible as a goal for future
research. This may involve developmental trends for style appreciation (e.g., [59]), neural correlates of perceived
expressivity in music performances [21], or perceptual correlates of novelty [6].
4.3. Coda: Concluding remarks
In the present review, I have presented an updated version of a multi-level theory of emotion causation, which
assumes that music arouses emotions through several induction mechanisms that music largely shares with other
emotional stimuli in everyday life. It has been argued that the framework can account for a wide range of reac-
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‘complex’ emotions (e.g., nostalgia, pride) and ‘mixed’ emotions. Moreover, through the addition of a mechanism in
terms of aesthetic judgment, the framework may also account for ‘aesthetic emotions’ (e.g., awe, interest, admiration,
pleasure).
I have further suggested that emotional reactions to music may occur in simultaneous parallel with a non-emotional
aesthetic judgment process or as a direct result of that judgment process (depending on the outcome of the process).
‘Everyday emotions’ (aroused by the BRECVEM mechanisms) and aesthetic judgments may influence each other in
continuous feedback loops, which can explain several peculiar findings in the field (e.g., ‘guilty pleasures’, ‘enjoyment
of sadness’) and the recurrent idea that aesthetic response should involve ‘disinterested pleasure’ (“the dry appreciation
of the beauty of form” [73, p. 116]). Treatises on the aesthetics of music are presumably expected to address Hanslick’s
[69] influential ideas at some point, and based on the present framework, one could argue that Hanslick was both right
and wrong: In agreement with Hanslick, I assume that aesthetic judgment precedes and leads to aesthetic feeling.
However, contrary to Hanslick, listeners do regard emotional arousal as an important criterion for the aesthetic value
of music. And it is the listener’s criteria that count, if the goal is to explain actual responses to music.
In this review, I have adopted the position that there are no emotions that are unique to music, in the sense that
they only occur during music listening (although some emotions are certainly more common than others in music
contexts). But for the sake of argument, what if there were a music-specific emotion, what would that emotion be
like? Such a posit would have to begin with a consideration of what is unique about the experience of music more
generally, because as noted by Clarke [25, p. 209], many aspects of our conscious experience of music might not have
a uniquely special significance, as compared to other forms of human consciousness. Music is ‘experienced in time’,
we are being told, but which aspect of human consciousness is not?
I would like to submit that one unique aspect of the musical experience is that it (to the extent we can imagine
ourselves this) resembles listening to a language for which we can understand the (semi)syntax, but not the semantics
(except for some nonverbal inflections that we refer to as expression). In listening to music, there is a strong sense that
something ‘highly structured’ and ‘meaningful’ is being said, but our brain cannot make out what it is. The resulting
feeling might be construed as ‘mild excitement’, mixed with ‘confusion’, as our brain is continuously ‘hooked’ by this
subtle, yet inexplicable, language-like structure that we call ‘music’. Imagine the allure of this strange language, if it
is also able to mysteriously evoke ‘everyday emotions’ (through the BRECVEM mechanisms) or ‘aesthetic emotions’
(through an aesthetic judgment of, say, its beauty).
If these notions appear highly speculative to the reader, this is only in keeping with the overall tenor of this review,
which has offered more preliminary ideas than ‘hard’ empirical evidence. This is consistent with my belief that, what
we need most at the current stage, is an abundance of ideas that may be subjected to empirical testing in order to
be supported or discarded. Only then can we begin our journey toward a unified theoretical framework which may
reconciliate previously distinct approaches to the mystery of emotional reactions to music.
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